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Description 



Field of the Invention 

5 r0001l The present invention relates to a method (or producing a composite material mainly composing of a wood 
cellulose filler and olefin series plastic. In particular, the present invention relates to a method for producing a composite 
material exhibiting high rigidity and high heat deformation temperature by adding a rigidity improving ( or .mpart.ng ) 
agent to a mixture of the wood cellulose filler and the olefin series plastic. 

10 Technical Background 

r00021 A composite material composed of a mixture of a wood cellulose filler, which is produced as a filler by finely 
crushingamaterial such as wood, hardboard, pulp or hemp, and a granular olefin series plastic material of polyeth^ 
or polypropylene (PP) is molded by extrusion molding or injection molding, and such a composrte matenal product Is 

is widely used as a variety of parts, boards and sheets. .^—^i*.. t*mrw 

r0003] Physical properties, such as flexual strength, flexual modulus, impact strength and heat deformation temper- 
ature of such a composite material can be improved by appropriately selecting a material a particle size and a mixing 
amount of the wood cellulose filler, and thus, such a composite material is also usedforavarietyo f lntenor partsof acar. 
[0004] However, in such a composite material composing of a mixture of a wood cellulose filler and olefin series 

20 plastic, it is 

Eecause water is excessfcely produced from the wood cellulose filler by heat produced when the olefin senes plastic 
material contained in the mixture is melted and kneaded and such excessive water reduces the adhesive property 
between the wood cellulose filler and the olefin series plastic material. 

Table 1 
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Physical Properties of Extrusion Molded Sheet of Wood Cellulose Flour (W.C.F) / Plastic Composrte Matenal 


Compositions: 


Standard c< 


imposition* 


Water content of 
Strength: 


W.C.F (%) : 

Tensile strength (lO^g/m 2 ) 
Flexual strength (K^Kg/m 2 ) 
Flexual modulus (10 6 Kg/m 2 ) 


3-5 
2.71 
4.61 
443 


7-8 

2.49 i 

4.12 

394 



• Standard composition 

_ pp : w.C.F : Recycled composite material = 2:2:1 

roOOS] In order not to reduce the adhesive property therebetween and in order to improve the physical properties 
described above, it is necessary to dry in advance the wood cellulose filler to 3 - 4% water content so as to keep the 
water content below 5% when mixing. If a recycled composite material, which includes the same components as a 
composite material to be produced, is used to produce the composite materia., the recycled composrte matenal k 
crushed in a predetermined size and the crushed recycled composrte material is used as one component of the com- 
posite material. In this case, it is necessary to dry a wood cellulose filler materials included ,n the recycled composrte 

mooeT' ^oTeflT^rpSsiic is common* used as a matrix of the composrte material. However, the olefin series 
plastic is chemically inert (i.e. not polartzable ) and is less affinity. Thus, an essentially good adhesrve P»P«^»ta»en 
the matrix and the wood cellulose filler can not be achieved. That Is, the improvement of the physical properties of the 
molded product of such a composrte material c limited. In order to improve the adhesive 

plastic which Is chemically inert and Is .ess affinity, In practice, polypropylene modified * <^ e having a 

towdegreeofmodKicationbymaleic anhydride and a large molecular weight is used as an add.trve ( a rigidity improv.ng 
agent ) for improving the adhesive property therebetween. ^eid-- 
[00071 By adding such a rigidity improving agent ( 2 - 7 % ) to a mixture of o ef ,n senes plasti and a j^onAdng 
of glassfiber, talc calcium carbonate and the like, a composite materia, having improved n 9'^ and heat-msfehng 
property can be obtained, and such a rigidity improving agent is also used for a composite material consisting a wood 

raooS Se T!e r polypropylene modified by maleic anhydride serves to give a certain measure of polarity for the olefin 
series plastic whteh has little polarity and to increase the affinity against the filler so as to make higher the adhesive 
property therebetween, and as a result, the rigidity and the heat-resisting property of the composrte matenal are im- 
proved ( see Commercial Product A in Table 2 below ). 
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F00091 The polypropylene modified by maleic anhydride used as an additive for improving trie rigidity has a low 
degree of modification by maleic anhydride. However, the molecular weight thereof is large, and thereby it is very 

raS^As described above, in order to improve the physical properties, the wood cellulose filler should be dried to 
3 - 4 % water content, and if a recycled composite material ( leavings or scraps of the composite material. ) is used, 
the wood cellulose filler contained in the recycled composite material should be dried to 5 % water content. Such a dry 
process needs a special drying process, and this causes the cost of the composite material ( the matenal cost in the 
unit cost of production is high ) to increase, and as a result, it is extremely limited to use it. 

room The polypropylene modified by maleic anhydride having a low degree of modification by male* anhydride 
serves to improve the rigidity. However, its large molecular weight influences the elastic fluidity of a melt thereof. Tha 
is, the extrusion molding ability of a composite material including it is much lower than that of a compos «e material 
which does not include it, so that a thickness of the molded product can not be uniform and It is drff .cult to adjust the 

rOMa^Other than polypropylene modified by maleic anhydride described above, polypropylene modified by maleic 
anhydride having a relatively high degree of modification by maleic anhydride and a small molecular weight is com- 
mercially available as a rigidity improving agent. The cost of this agent is about half of the rigidity improving agent 

SrHowever, each of physical properties such as flexual strength, tlexual modulus, impact strength and heat 
deformationtemperatureofacompositematerial(ProductBinTable2),which is produced by addingthepolypropyene 
modified by maleic anhydride having a high degree of modification by maleic anhydride and a small molecular weight, 
is worse than each of the corresponding physical properties of a composite material ( Commercial Product A In Table 
2 ) which is produced by adding the polypropylene modified by maleic anhydride having a low degree of modificahon 
by maleic anhydride and a large molecular weight. This is because the molecular weight of the former is lower than 
that of the later so that the adhesive property between the wood cellulose filler and the olefin senes plastic is reduced 

25 by water produced from the wood cellulose filler. 

100141 Therefore, the present invention is made to solve problems described above, and an object thereof is to 
orovide a method for producing acomposite material product having high rigidity and high heat deformation temperature 
mainly composing of a wood cellulose filler and olefin series plastic by use of a cheap rigidity Improving agent. 
[00151 Another object of the invention is to provide a method for producing such a composite material product in 
30 which a special drying process does not need for the wood cellulose filler to be mixed. 

[0016] Still another object of the present Invention is to provide a method for producing such a composite matenal 
product in which the elastic fluidity in the molding process is good to mold Into a predetermined product. 
foo17] EP-A-0540026 discloses a method of producing a polyolefin composition comprising a mixture of wood pow- 
ders or fibers, a polyolefin such as a pelletised polypropylene, and polypropylene containing maleic anhydnde. 
35 [0018] From JP-A-6143213 it Is known that it is possible to use an alkaline-earth-metal oxide, such as calcium oxide, 
in the process of chemical modification of wood, to remove moisture. 
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Disclosure of the Invention 



40 r0019] The present invention is a method for producing a composite material product, which is mainly composed of 
a wood cellulose filler and olefin series plastic and has high rigidity and high heat deformation temperature. In accord- 
ance with the present invention, calcium oxide is added to a mixture of a wood cellulose filler finely crushed in a 
oredetermined size, a granular olefin series plastic material and rigidity improving agent mainly consisting of polypro- 
pylene modified by maleic anhydride. The amount of calcium oxide to be added is calculated so that water of the wood 

45 cellulose filler becomes finally 2 - 5% and Is determined such that the amount of calcium hydroxide generated by 
reacting with water does not exceeds 1 2 percent of total weight of the product. Then, a compound produced by adding 
calcium oxide to the mixture is molded by a molding machine. 

r-00201 It Is desirable that the molding is carried out by a molding machine in which the compound is directly metted 
and kneaded. If all or part of the mixture with calcium oxide is pelletized in advance by a pelletizer, It is desirable that 

so the molding is carried out by injection or extrusion molding. 

,00211 In another method of the present invention for producing a composite material product, which is mainly com- 
posed of a wood cellulose filler and olefin series plastic and has high rigidity and high heat deformation temperature 
a mixture of a rigidity improving agent and calcium oxide is added to a mixture of a wood cellulose filler finely crushed 
in a predetermined size and a granular olefin series plastic material. The rigidity improving agent is mainly consisted 

55 of polypropylene modified by maleic anhydride. The amount of calcium oxide to be mixed is calculated so that water 
of the wood cellulose filler becomes finally 2 - 5 % and is determined such that the amount of Calcium hydroxide 
generated by reacting with water does not exceed 12 percent of totalweight of the product. Then, a compound produced 
by mixing those mixtures is molded by a molding machine. 
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[0022] If all or a part of the mixture of the rigidity improving agent and calcium oxide is pelletized in advance by a 
pelletizer, it is desirable that the molding is carried out by injection or extrusion molding. 

[0023] In still another method of the present invention for producing a composite material product, which is mainly 
composed of a wood cellulose filler and olefin series plastic and has high rigidity and high heat deformation temperature, 

s a rigidity improving agent is added to a mixture of a wood cellulose filler finery crushed in a predetermined size, a 
granular olefin series plastic material and calcium oxide. The rigidity improving agent is mainly consisted of polypro- 
pylene modified by maleic anhydride. The amount of calcium oxide to be mixed is calculated so that water of the wood 
cellulose filler becomes finally 2 - 5 % and is determined such that the amount of calcium hydroxide generated by 
reacting with water does not exceed 1 2 percent of total weight of the product. Then, a compound produced by adding 

w the rigidity improving agent to the mixture Is molded by a molding machine. 

[0024] If all or a part of the mixture is pelletized in advance by a pelletizer, it is desirable that the molding is carried 
out by injection molding or extrusion molding. 

[0025] The polypropylene modified by maleic anhydride used in those methods of the present Invention has a high 
degree of modification by maleic anhydride and a small molecular weight. 

15 [0026] The polypropylene modified by maleic anhydride mixed in the composite material serves to polarize the olefin 
series plastic and to improve the affinity between the wood cellulose filler and the olefin series plastic so that the 
adhesive property therebetween Is promoted. Calcium oxide mixed In the composite material is chemically reacted 
with water produced from the wood cellulose filler to generate a basic calcium hydroxide and simultaneously to neu- 
tralize acid components including in the water so that a condition of contact surface between the wood cellulose filler 

20 and the olefin series plastic material is changed so as to promote the adhesive property therebetween. 

[0027] The polypropylene modified by maleic anhydride used in those methods of the present invention has a high 
degree of modification be maleic anhydride and a small molecular weight, and thus, the viscosity of a melt thereof is 
low. Thus, the fluidity of a melted compound including components of the composite material is improved so as to 
improve the molding ability of the composite material, and thereby the productivity is improved. 

25 

Detailed Description of the Invention 

[0028] To carry out the present invention, firstly, a wood cellulose filler finely crushed in a predetermined size and a 
granular olefin series plastic material are provided. Tne wood cellulose filler used in the present invention is a material 
30 crushed in a predetermined size and this material is, in preferable, a natural material selected from the group consisting 
of wood, hardboard, pulp and hemp or a processed material mainly consisting of the natural material. A preferred size 
thereof is 425-1 80 u.m (40 - 80 mesh). 

[0029] In production of a composite material of the present invention, a recycled composite material which is crushed 
in advance can be added as a part of the composite material. As such a recycled composite material, a composite 
35 material produced in accordance with a method of the present invention described below can be used, and in alternative, 
a composite material ( which may be leavings produced during extraction molding or scraps ) of the art including the 
same wood cellulose filler and the same olefin series plastic as the composite material to be produced can be used. 
Such an addition can improve the extruding ability. 

[0030] A composite material product is produced as described below. Calcium oxide is mixed with a mixture of the 
40 wood cellulose filler crushed, the olefin series plastic and a rigidity improving agent mainly consisting of polypropylene 
modified by maleic anhydride or its derivative. The polypropylene modified by maleic anhydride has a relatively high 
degree of modification by maleic anhydride and a small molecular weight. A compound is produced by mixing the 
mixture and calcium oxide for a predetermined period of time in, for example, a Henschel mixer. Then, the compound 
is transferred to a hopper and is extruded in a predetermined thickness by use of an extrusion molding machine. 
45 [0031] An amount of the wood cellulose filler to be mixed and a crushed size thereof influence several physical 
properties as described before and are determined so as to yield desired physical properties. 
[0032] An amount of the rigidity improving agent to be added depends on the amount of the wood cellulose filler to 
be mixed and the crushed size thereof. In general, the rigidity improving agent is preferably 4 - 7 weight by parts, more 
preferably 5 - 6 weight by parts, when the olefin series plastic is 1 00 weight by parts, if the amount of the wood cellulose 
50 filler Is 50 wt%. The molecular weight of the rigidity improving agent is below 50000, more desirably below 20000. The 
viscosity of a melt of the rigidity improving agent is desirably below 1 7000 mPas at 1 60 °C, more desirably below 8000 
cps at 160 °C. The acid number of the rigid improving agent is more than 20 mgKOH/g. 

[0033] Calcium oxide to be used is generally a flour and has high water absorption, and thus, it is desirable that at 
least a part thereof undergoes a surface treatment. The amount of calcium oxide is calculated so that water of the 
55 wood cellulose filler becomes finally 2 - 5 % ( percent by weight ), preferably 3 - 4% ( percent by weight ). 

[0034] Water is produced from the wood cellulose filler by heat produced when the mixture with calcium oxide is 
directly melted and kneaded in the molding process. Calcium oxide to be added is chemically reacted with the water 
as described below to generate calcium hydroxide. 
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CaO + H 2 0 = Ca(OH) 2 
(56) (18) (74) 

[0035] It is noted that if the calcium oxide is excessively added to the mixture so as to leave a large quantity of the 
non-reacted calcium oxide, the non-reacted calcium oxide absorbs water contained in air and is chemically reacted 
therewith after completing the molding so that the resulting composite material is deformed to change rts dimension^ 
If the calcium oxide is shortly added to the mixture, the water content as described above can not be achieved and 
thereby a desired effect can not be exhibited. Thus, in the present invention, the amount of calcium oxide to be added 
is very important. 

[0036] Calcium hydroxide generated as describe above serves to neutralize acid components included in the water, 
and as a result, a function of the polypropylene modified by maleic anhydride Is promoted so as to polarize the olefin 
series plastic to increase the adhesive property between the wood cellulose filler and the olefin senes plastic 
[0037] However, an amount of the generated calcium hydroxide in the composite material must be controlled below 
12 % of the total weight, preferably below 10 % of the total weight. If it exceeds this range, the impact strength Is 
reduced, and thereby the rigidity improving effect Is considerably reduced. 

[0038] Table 2 shows comparable physical properties of each of a standard composite material ( which is composed 
in a standard composition and has no rigidity improving agent), a composite material ( Commercial Product A ) ( a 
rigidity improving agent is added, the rigidity improving agent of polypropylene modified by maleic anhydnde having a 
low degree of modification by maleic anhydride and a large molecular weight), a composite material ( Product B ) ( a 
rigidity improving agent is added, the rigidity improving agent of polypropylene modified by maleic anhydnde having a 
high degree of modification by maleic anhydride and a small molecular weight ) and a composite matenal of the present 
invention ( surface treated calcium oxide flour is further added to Product B ). 

Table 2 



Physical Properties of Extrusion Molded Board of Composite Material of Wood cellulose Flour and Plastic 



Test Items 


Composite material 
Standard 
composition*! No 
additive 


Composite materials adding a rigidity improving agent 


Commercial Product A 


Product B 


Product B plus Calcium 
oxide*2 


Flexual Strength 
(irjSKgAn 2 ) 


4.86 


5.94 


5.34 


6.06 


Flexual modulus 
(10 6 Kg/m2) 


441 


519 


471 


539 


Impact strength 
(lO^Kg/m 2 ) (Charpy) 


2.93 


3.05 


2.95 


3.09 


Heat Deformation 
Temperature (°C). 
(1B.5Xl0 6 Kg/m 2 ) 


116 


123 


120 


124 
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l^Z^VrcZ ;a?Jw*9 a** bedded. The rigkKy Imping age* of pely.Hopy.ene modmed by maleic anhydride has a tew 

degree o( modificalton by maleic anhydride and a large molecular weight. „ nh ^rirt„ hn S » htah deoree ol 

Product B : A rigidity Improving agent Is added. The rigidity Improving agent of polypropylene modified by maleic anhydride has a high degree ol 
modification by maleic anhydride and a smaD molecular weight. 
•2 ... Surface treated calcium oxide flour 

[0039] As seen by Table 2, All physical properties of the composite material of the present invention are better than 
those of the standard composite material ( which is composed in a standard composition and has no rigidity improving 
aqent ) and those of the composite material ( Product B) (a rigidity improving agent is added, the ngldity improving 
agent of polypropylene modified by maleic anhydride having a high degree of modification by maleic anhydride and a 
small molecular weight ) and are similar to or better than those of the composite material ( Commercial Product A ) ( a 
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rigidity improving agent is added, the rigidity improving agent of polypropylene modified by maieic anhydride having a 
low degree of modification by maieic anhydride and a large molecular weight ). 

[0040] In an aspect of the method of the present invention described above, calcium oxide is added to the mixture 
of the wood cellulose filler, the olefin series plastic and the polypropylene modified by maieic anhydride and the mixture 
with calcium oxide is then directly melted and kneaded to produce a compound. In this aspect, all or a part of the 
compound may be pelletized in advance by a pelletizer and the compound is then molded by injection or extrusion 
molding. 

[0041] As another aspect of the present invention, all or a part of a mixture of the rigid improving agent and calcium 
oxide is pelletized in advance by a pelletizer, and a compound is produced by mixing the pelletized mixture and a 
mixture of the wood cellulose filler and the granular olefin series plastic material and is molded by injection molding or 
extrusion molding. 

[0042] As still another aspect of the present invention, all or a part of a mixture of the wood cellulose filler, the olefin 
series plastic and the calcium oxide are pelletized in advance by use of a pelletizer, and a compound is produced by 
mixing the pelletized mixture and the rigid improving agent and is then molded by use of an injection molding or extrusion 

molding. , , 

[0043] We now describe in detail a method of the present invention for producing a composite material by use of 
both of an absorbent of calcium oxide and a rigid improving agent of polypropylene modified by maieic anhydride 
having a high degree of modification by maieic anhydride and a small molecular weight 

[0044] A dried wood flour ( which is crushed into 300-1 80nm (50 - 80 mesh) and has 5% water content ), a polypro- 
pylene granule ( which Is one of olefin series plastics ), a recycled material ( which is a recycled composite material 
composing of a wood flour with 7% water content and polypropylene and is crushed into a similar size to the dried 
wood flour ), a rigid improving agent ( which is polypropylene modified by maieic anhydride ( Yumext 010 ™ ) having 
a high degree of modification by maieic anhydride and a small molecular weight ) and calcium oxide ( CML#35 ™) are 
introduced in a Henschel mixer. Each quantity thereof is listed below. 
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Wood flour 


100 weight by parts 


Polypropylene 


100 weight by parts 


Recycled composite material 


50 weight by parts 


Rigid improving agent ( Yumexl 01 0 )* 


5 weight by parts 


Absorbent ( CML#35 )** 


7.5 weight by parts 


* SANYO KASEI Co., Ltd. 




" SHIRAISHI CALCIUM Co., Ltd. 





[0045] Those are mixed in the Henschel mixer for 10 - 15 minutes, and the mixture is then transferred to a hopper 
of an extrusion molding machine and is extruded at 1 80 - 230°C, and as a result, a plate with 2.0 mm thick is fabricated. 
The plate produced by such a method has physical properties (i.e. high rigidity and high heat deformation temperature ) 
shown in Table 2. By use of a stamping molding technique, a rear shelf as one of parts of a car can be produced from 
this plate. 

[0046] A composite material produced in accordance with the present invention has the same impact strength as a 
composite material produced by adding a rigid improving agent which is used in the art and exhibits a high rigid im- 
proving effect, and the composite material according to the present invention has better physical properties in rigidity 
and heat deformation temperature than the composite material according to the art. 

[0047] Moreover, a rigidity improving agent used in the present invention has been hardly used in the art and is very 
cheap Also calcium oxide used therewith is cheap, in addition, equipments used in the art can be used, and a special 
drying process is not necessary for a wood cellulose filler. Th us, In accordance with a method of the present invention, 
a production cost for a composite material can be greatly reduced. 

[0048] Furthermore, a molecular weight of polypropylene modified by maieic anhydride ( having a high degree of 
modification by maieic anhydride ) used as a rigid improving agent in the present invention is smaller than that of a 
rigid improving agent used in the art, and thus, the elastic fluidity of a mixture melted in the molding process is better 
than that of a mixture using a rigid improving agent of the art, so that the good elastic fluidity is secured, a resulting 
product can be molded into a predetermined shape and a dimension of the product is easily adjusted. 



55 Claims 



1 A method for producing a composite material having high rigidity and resistance to heat deformation, the material 
including mainly wood cellulose filler, an olefinic plastic and maieic anhydride modified polypropylene, the method 
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comprising the steps of: 

adding calcium oxide to a mixture that comprises an olefinic plastic, wood cellulose filler crushed into a pre- 
determined size, and maleic anhydride modified polypropylene to form a moldable compound, in which the 
amount of calcium oxide added is sufficient to reduce any water present in the wood cellulose to 2 to 5 percent 
by weight, and is determined such that the amount of calcium hydroxide generated by reacting with water 
does not exceed 12 percent of total weight of the product, the molecular weight of the maleic anhydride modified 
polypropylene is less than 50,000, and the acid number of the maleic anhydride modified polypropylene is 
greater than 20 mg KOH/g; and molding the moldable compound by using a molding machine.. 

2 A method for producing composite material having high rigidity and resistance to heat deformation, the material 
including mainly wood cellulose filler, an olefinic plastic and maleic anhydride modified polypropylene, the method 
including, the steps of: 

15 adding a mixture of calcium oxide and maleic anhydride modified polypropylene to a mixture that comprises 

an olefinic plastic and wood cellulose filler crushed into a predetermined size to form a moldable compound, 
in which the amount of calcium oxide added Is sufficient to reduce any water present in the wood cellulose to 
2 to 5 percent by weight, and is determined such that the amount of calcium hydroxide generated by reacting 
with water does not exceed 12 percent of total weight of the product, the molecular weight of the maleic 

20 anhydride modified polypropylene is less than 50,000, and the acid number of the maleic anhydride modified 

polypropylene is greater than 20 mg KOH/g; and 
molding the moldable compound by using a molding machine. 

3 A method for producing a composite material having high rigidity and resistance to heat deformation, the material 
25 including mainly wood cellulose filler, an olefinic plastic and maleic anhydride modified polypropylene, the method 

includjng the steps of: 

adding maleic anhydride modified polypropylene to a mixture that comprises an olefinic plastic, wood cellulose 
filler crushed into a predetermined size, and 
30 calcium oxide to form a moldable compound, where the amount of calcium oxide added is sufficient to reduce 

any water present in the wood cellulose to 2 to 5 percent by weight, and is determined such that the amount 
of calcium hydroxide generated by rea^ 

the molecular weight of the maleic anhydride modified polypropylene is less than 50,000, and the acid number 
of the maleic anhydride modified polypropylene is greater than 20 mg KOH/g; and 
35 molding the moldable compound by using a molding machine. 

4. The method of claim 1 , 2 or 3, wherein said step of molding by use of a molding machine comprises directly melting 
and kneading said mixture with said calcium oxide. 

40 5, The method of claim 1 , 2 or 3 where said moldable compound is pelletized. 

6. The method of claim 1 , 2 or 3, wherein said step of molding is carried out by injection or extrusion molding. 

7. The method of claim 1 , 2 or 3, further including in the composite material a recycled composite material crushed 
45 into a predetermined size. 

8. The method of claim 1 , 2 or 3, wherein an amount of said calcium oxide is a predetermined amount calculated so 
that a final water content of the wood cellulose filler becomes 3 - 4 wt%. 

so 9 The method of claim 1 . 2 or 3, wherein said amount of said calcium oxide is determined such that an amount of 
calcium hydroxide generated by chemically reacting with water does not exceed 1 0 wt% of the product. 

10. The method of claim 1 , 2 or 3, wherein the molecular weight of said maleic anhydride modified polypropylene is 
less than 20,000. 

55 11. The method of claim 1 . 2 or 3, wherein the viscosity of a melt of said maleic anhydride modified polypropylene is 
below 17000 mPa s at 160°C. 
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12. The method of claim 1 , 2 or 3, wherein the viscosity of a melt of said maleic anhydride modified polypropylene is 
below 8000 mPas at 160°C. 

13 The method of claim 1, 2 or 3, wherein said wood cellulose filler is a material produced by crushing a natural 

* material selected from the group consisting of wood, pulp and hemp or a processed material mainly consisting of 
said natural material into a predetermined size. 

14 The method of claim 1 , 2 or 3, wherein an amount of said maleic anhydride modified polypropylene is to be added 

* is 4 ■ 7 weight by parts when an amount of said olefin series plastic material is 100 weight by parts, if the wood 
cellulose filler 50 wt% is included therein. 

15 The method of claim 1 , 2 or 3, wherein an amount of said maleic anhydride modified polypropylene to be added 
is 5 - 6 weight by parts when an amount of said olefin series plastic material is 100 weight by parts, if the wood 
cellulose filler 50 wt% is included therein. 



Patentahspriiche 

1 Ein Verfahren zur Herstellung eines Verbundmaterials mit hoher Steifheit und Bestandigkeit gegen Warmeverfor- 
mung, wobei das Material hauptsachlich Holzcellulose-Fullstoff, einen oiefinischen Kunststoff und durch Malein- 
saureanhydrid modifiziertes Polypropylen enthalt, wobei das Verfahren die Schritte umfasst: 

Zusetzen von Calciumoxid zu einer Mischung, die einen oiefinischen Kunststoff, auf eine vorbestimmte GroBe 
zerkleinerten Holzcellulose-Fullstoff und durch Maleinsaureanhydrid modifiziertes Polypropylen enthalt, urn 
ein formbares Gemisch zu bilden, in welchem die Menge des zugesetzten Calciumoxids ausreichend ist, urn 
das in der Holzceilulose vorhandene Wasser auf 2 - 5 Gew.-% zu verringem, und so bestimmt wird, dass die 
Menge des durch Reaktion mit Wasser gebildeten Calciumhydroxids 12 Gew.-% des Gesamtgewichts des 
Produkts nicht ubersteigt, wobei das Molekulargewicht des durch Maleinsaureanhydrid modifizierten Polypro- 
pylens kleiner ist als 50000, und die Saurezahl des durch Maleinsaureanhydrid modifizierten Polypropylens 
groBer ist als 20 mg KOH/g; und Formen des formbaren Gemisches unter Verwendung einer Formungsma- 
schine. 

2 Ein Verfahren zur Herstellung eines Verbundmaterials mit hoher Steifheit und Bestandigkeit gegen Warmeverfor- 
mung, wobei das Material hauptsachlich Holzcellulose-Fullstoff, einen oiefinischen Kunststoff und durch Malein- 
saureanhydrid modifiziertes Polypropylen enthalt, wobei das Verfahren die Schritte umfasst: 

Zusetzen einer Mischung von Calciumoxid und durch Maleinsaureanhydrid modifiziertem Polypropylen zu 
einer Mischung, die einen oiefinischen Kunststoff und auf eine vorbestimmte GroBe zerkleinerten Holzcellu- 
lose-Fullstoff enthalt, urn ein formbares Gemisch zu bilden, in welchem die Menge des zugesetzten Calcium- 
oxids ausreichend ist, urn das in der Holzceilulose vorhandene Wasser auf 2 - 5 Gew.-% zu verringem, und 
so bestimmt wird dass die Menge des durch Reaktion mit Wasser gebildeten Calciumhydroxids 12 Gew.-% 
des Gesamtgewichts des Produkts nicht ubersteigt, wobei das Molekulargewicht des durch Maleinsaurean- 
hydrid modifizierten Polypropylens kleiner ist als 50000, und die Saurezahl des durch Maleinsaureanhydnd 
modifizierten Polypropylens groBer ist als 20 mg KOH/g; und Formen des formbaren Gemisches unter Ver- 
wendung einer Formungsmaschine. 

3 Ein Verfahren zur Herstellung eines Verbundmaterials mit hoher Steifheit und Bestandigkeit gegen Warmeverfor- 
mung, wobei das Material hauptsachlich Holzcellulose-Fullstoff, einen oiefinischen Kunststoff und durch Malein- 
saureanhydrid modifiziertes Polypropylen enthalt, wobei das Verfahren die Schritte umfasst: 

Zusetzen von durch Maleinsaureanhydrid modifiziertem Polypropylen zu einer Mischung, die einen oiefini- 
schen Kunststoff, auf eine vorbestimmte GroBe zerkleinerten Holzcellulose-Fullstoff und Calciumoxid enthalt, 
urn ein formbares Gemisch zu bilden, in welchem die Menge des zugesetzten Calciumoxids ausreichend 1st, 
urn das in der Holzceilulose vorhandene Wasser auf 2 - 5 Gew.-% zu verringem, und so bestimmt wird, dass 
die Menge des durch Reaktion mit Wasser gebildeten Calciumhydroxids 1 2 Gew.-% des Gesamtgewichts des 
Produkts nicht ubersteigt, wobei das Molekulargewicht des durch Maleinsaureanhydrid modifizierten Polypro- 
pylens kleiner ist als 50000, und die Saurezahl des durch Maleinsaureanhydrid modifizierten Polypropylens 
groBer ist als 20 mg KOH/g; und Formen des formbaren Gemisches unter Verwendung einer Formungsma- 
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schine. 

4. Das Vert ahren nach Anspruch 1 , 2 oder 3, worin der Formungsschritt unter Verwendung einer Formungsmaschine 
das direkte Schmelzen und Verkneten der Mischung mit dem Calciumoxid umfasst. 

5. Das Vertahren nach Anspruch 1 , 2 oder 3, worin das formbare Gemisch pelletisiert wird. 

6. Das Verf ahren nach Anspruch 1, 2 oder 3, worin der Formungsschritt durch SpritzgieBen oder Strangpressen 
durchgefuhrtwird. 

7. Das Vertahren nach Anspruch 1 , 2 oder 3, welches wetter in dem Verbundmaterial ein ruckgefuhrtes Verbundma- 
terial enthalt, das auf eine vorbestimmte GroBe zerkleinert ist. 

8. Das Vertahren nach Anspruch 1 , 2 oder 3, worin die Menge des Calciumoxids eine vorbestimmte Menge ist, die 
so berechnet ist, dass der Endwassergehalt des Holzcellulose-Fullstoff s 3 - 4 Gew.-% betragt. 

9. Das Vertahren nach Anspruch 1 , 2 oder 3, worin die Menge des Calciumoxids so berechnet 1st, dass die durch 
chemische Reaktion mit Wasser gebildete Menge von Calciumhydroxid 1 0 Gew.-% des Produkts nicht ubersteigt. 

10. Das Vertahren nach Anspruch 1, 2 oder 3, worin das Molekulargewicht des durch Maieinsaureanhydrid modifi- 
zierten Polypropylens kleiner ist als 20000. 

11. Das Vertahren nach Anspruch 1, 2 oder 3, worin die Viskositat einer Schmelze des durch Maieinsaureanhydrid 
moditizierten Polypropyiens unter 17000 mPa»s bei 160°C liegt. 

12. Das Vertahren nach Anspruch 1, 2 oder 3, worin die Viskositat einer Schmelze des durch Maieinsaureanhydrid 
moditizierten Polypropylens unter 8000 mPa»s bei 160°C liegt. 

13: Das Vertahren nach Anspruch 1 , 2 oder 3, worin der Holzcellulose-Fullstoff ein Material, das durch ZerWeinem 
auf eine vorbestimmte GroBe eines naturlichen Materials, ausgewShlt aus der Gruppe, bestehend aus Holz, Zell- 
stoff und Hant, hergestellt ist, oder ein verarbeitetes Material ist, das hauptsachlich aus dem naturiichen Material 
besteht. 

14. Das Vertahren nach Anspruch 1 , 2 oder 3, worin die zuzusetzende Menge des durch Maieinsaureanhydrid modi- 
tizierten Polypropylens 4 - 7 Gew.-Teile betragt, wenn die Menge des Kunststoff materials der Olefinreihe 1 00 Gew. 
-Teile betragt, falls der Holzcellulose-Fullstoff zu 50 Gew.-% darin enthalten ist. 

15. Das Vertahren nach Anspruch 1 , 2 oder 3, worin die zuzusetzende Menge des durch Maieinsaureanhydrid modi- 
tizierten Polypropylens 5 - 6 Gew.-Teile betragt, wenn die Menge des Kunststoff materials der Olefinreihe 1 00 Gew. 
-Teile betragt, falls der Holzcellulose-Fullstoff zu 50 Gew.-% darin enthalten ist. 



Revendi cations 

1 . Procede pour produire un materiau composite ayant une grande rigidite et une grande resistance a la deformation 
thermique, le materiau comprenant principalement une charge de cellulose de bois, une matiere plastique olefi- 
nique et du polypropylene modifie avec I'anhydrlde maleique, le procede comprenant les etapes : 

d'addition d'oxyde de calcium a un melange qui comprend une matiere plastique oiefinique, une charge de 
cellulose de bois broyee a une dimension predeterminee, et du polypropylene modifie avec I'anhydride ma- 
leique pour former un compose moulable, ou la quantite d'oxyde de calcium ajoutee est suff isante pour reduire 
I'eau presente dans la cellulose de bois a 2 a 5 % en masse, et est determinee de maniere que ia quantite 
d'hydroxyde de calcium produite par reaction avec I'eau ne depasse pas 12 % de la masse totale du produit, 
la masse moleculaire du polypropylene modifie avec Tanhydride maleique est inferieure a 50 000, et I'indice 
d'acide du porypropylene modifie avec Tanhydride maleique est superieur a 20 mg de KOH/g, et de moulage 
du compose moulable au moyen d'une machine de moulage. 

2. Procede pour produire un materiau composite ayant une grande rigidite et une grande resistance a la deformation 
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thermique, le materiau comprenant principalement une charge de cellulose de bois, une matiere plastlque oiefi- 
nique et du polypropylene modifie avec I'anhydride maleique, le procede comprenant les etapes : 

d'addition d'un melange d'oxyde de calcium et de polypropylene modifie avec I'anhydride maleique a un m6-. 
lange qui comprend une matiere plastique olelinique et une charge de cellulose de bois broyee a une dimen- 
sion predetermine pour former un compose moulable, ou la quantite d'oxyde de calcium ajoutee est suff isante 
pour reduire I'eau presente dans la cellulose de bois a 2 a 5 % en masse, et est determined de maniere que 
la quantite d'hydroxyde de calcium produite par reaction avec I'eau ne depasse pas 12 % de ia masse totale 
du produit, la masse moleculaire du polypropylene modifie avec I'anhydride maleique est inferieure a 50 000, 
et Tindice d'acide du polypropylene modifie avec I'anhydride maleique est superieur a 20 mg de KOH/g ; et 
de moulage du compose moulable au moyen d'une machine de moulage. 

3. Precede pour produire un materiau composite ayant une grande rigidite et une grande resistance a la deformation 
thermique, le materiau comprenant principalement une charge de cellulose de bois, une matiere plastlque oiefi- 
nique et du polypropylene modifie avec I'anhydride maleique, le procede comprenant les etapes : 

d'addition de polypropylene modifie avec ['anhydride maleique a un melange qui comprend une matiere plas- 
tique oietlnique, une charge de cellulose de bois broyee a une dimension predeterminee et de i'oxyde de 
calcium pour former un compose moulable, ou la quantite d'oxyde de calcium ajoutee est suffisante pour 
reduire I'eau pr6sente dans la cellulose de bois a 2 a 5 % en masse, et est determined de maniere que la 
quantite d'hydroxyde de calcium produite par reaction avec I'eau ne depasse pas 1 2 % de la masse totale du 
produit, la masse moleculaire du polypropylene modifie avec I'anhydride maleique est inf6rieure a 50 000, et 
Tindice d'acide du polypropylene modifie avec I'anhydride maleique est sup6rieur a 20 mg de KOH/g ; et 
de moulage du compose moulable au moyen d'une machine de moulage. 

4. Proc6de selon la revendication 1 , 2 ou 3 ou ladite etape de moulage au moyen d'une machine de moulage com- 
prend la fusion et le malaxage directs dudit melange avec ledit oxyde de calcium. 

5. Proc6d6 selon la revendication 1 , 2 ou 3 ou ledit compose moulable est pastille. 

6. Proc6de selon la revendication 1 , 2 ou 3 ou ladite etape de moulage est reatisee par moulage par injection ou 
extrusion. 

7. Proc6d6 selon la revendication 1 , 2 ou 3 comprenant en outre dans le materiau composite un materiau composite 
recycle broye a une dimension pred6termin6e. 

8. Proc6de selon ia revendication 1 , 2 ou 3 ou la quantite dudit oxyde de calcium est une quantite predeterminee 
calcul6e de maniere que lateneur en eau finale de la charge de cellulose de bois devienne 3-4 % en masse. 

9. Procede selon la revendication 1 , 2 ou 3 ou ladite quantite dudit oxyde de calcium est determin6e de maniere que 
la quantite d'hydroxyde de calcium produite par reaction chimique avec I'eau ne depasse pas 10 % en masse du 
produit. 

10. Proc6d6 selon la revendication 1 , 2 ou 3 ou la masse moleculaire dudit polypropylene modifie avec I'anhydride 
maleique est inferieure a 20 000. 

11. Proc6d6 selon la revendication 1 , 2 ou 3 ou la viscosite d'une masse fondue dudit polypropylene modifie avec 
I'anhydride maleique est inferieure a 17 000 mPa.s a 160°C. 

12. Proc6de selon la revendication 1, 2 ou 3 ou la viscosite d'une masse fondue dudit polypropylene modifie avec 
I'anhydride maleique est inferieure a 8 000 mPa.s a 160°C. 

1 3. Procede selon la revendication 1 , 2 ou 3, ou ladite charge de cellulose de bois est un materiau produit par broyage 
d'un materiau naturel cholsi dans le groupe conslstant en le bois, la pate de cellulose et le chanvre ou cf un materiau 
traite consistant principalement en ledit materiau naturel a une dimension predeterminee. 

14. Procede selon la revendication 1 , 2 ou 3, ou la quantite dudit polypropylene modifie avec I'anhydride maleique a 
ajouter est 4-7 parties en masse quand la quantite de ladite matiere plastique de la s6rie oiefinique est 1 00 parties 
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en masse, si la charge de cellulose de bois est incluse a 50 % en masse. 

Procede selon la revendication 1, 2 ou 3 ou la quantite dudit polypropylene modifie avec ranhydride ma!6ique a 
' ajouter est 5-6 parties en masse quand la quantite de ladite matiere plastique de la serie o!6finique est 1 00 parties 
en masse, si la charge de cellulose de bois est incluse a 50 % en masse. 
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